Dwarfism and dysregulated proliferation in mice overexpressing the MYC antagonist MAD1.
The four members of the MAD family are bHLHZip proteins that heterodimerize with MAX and act as transcriptional repressors. The switch from MYC-MAX complexes to MAD-MAX complexes has been postulated to couple cell-cycle arrest with differentiation. The ectopic expression of Mad1 in transgenic mice led to early postnatal lethality and dwarfism and had a profound inhibitory effect on the proliferation of the hematopoietic cells and embryonic fibroblasts derived from these animals. Compared to wild-type cells, Mad1 transgenic fibroblasts arrested with altered morphology and reduced density at confluence, cycled more slowly, and were delayed in their progression from G0 to the S phase. These changes were accompanied by accumulation of hypophosphorylated retinoblastoma protein and p130. Cyclin D1-associated kinase activity was dramatically reduced in MAD1-overexpressing fibroblasts. However, wild-type cell-cycle distribution and morphology could be rescued in the Mad1 transgenic cells by the introduction of HPV-E7, but not an E7 mutant incapable of binding to pocket proteins. This indicates that the activities of the retinoblastoma family members, via the cyclin D pathway, are likely to be the major targets for MAD1-mediated inhibition of proliferation in primary mouse fibroblasts.